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The focus of this study was to develop standards that can be used for establishing and assessing high-quality 
postsecondary trade and industrial programs. A four-round Delphi technique was used to generate consensus 
regarding program standards. The panel of experts, comprised of postsecondary administrators of trade and 
industrial programs, was used to determine which program standards should guide the development and assessment 
of high-quality trade and industrial education programs. The result was a list of 17 standards and descriptions. The 
standards included Academic Integration, Advisory Committee, Curriculum, Employer Feedback, Faculty 
Qualifications, Meaningful Employment, Placement Rates, Program Design, Program Review, Safety, Soft Skills, 
Student Achievement of Industry Credentials, Student Assessment, Student Advancement, Student Remediation, 
and Tools and Equipment. Postsecondary administrators can use the results to develop and assess existing programs, 
as well as to guide the design of new programs that meet industry labor needs. 
 




 The need for a skilled labor force has become more apparent in today’s economy. 
Postsecondary educational institutions such as community colleges have been tasked with 
preparing the current and future mid-skilled workforce (Yarnall, 2014). Many students pursue a 
baccalaureate degree because they believe high school career and technical education (CTE) 
programs restrict their income potential relative to college graduates (Bailey et al., 2004). 
However, a four-year degree does not always guarantee a job, and these graduates often find 
themselves in debt due to the student loans required to obtain their degrees. Many college 
graduates must go back to school to retrain for a technical skill to pursue a career (Grubb, 1996). 
Some four-year college graduates return to community college CTE programs to receive training 
and increase their earning potential (Symonds et al., 2011). 
 In the 21st century, there has been greater emphasis placed on high school career 
preparation programs as businesses look to update the skills of their prospective workers to stay 
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current with changing trends in industry (Dougherty & Bakia, 2000). The combination of 
industry requirements for skilled labor and individuals seeking employment or retraining creates 
a climate in which postsecondary institutions can take a lead role in providing the necessary 
training. Postsecondary education institutions are not replacing high school trade and industrial 
programs, but rather are providing the necessary training for highly specific industry credentials 
and technical skill development for new and incumbent workers (Jacobs, 2001). Postsecondary 
institutions, particularly community colleges, are in an advantageous position to offer the 
training that industry requires while addressing changing economic needs (O’Banion, 2019). 
Developing programs that continue to directly address industry’s evolving needs will create new 
pathways for those seeking employment and better preparing them for the workforce, as well as 
benefitting both industry and the local economy. 
 The question that arises from this discussion is: How does industry ensure that schools are 
providing workers who can perform in the workplace? Many K-12 educational programs are 
required by law to meet state standards for student achievement. Postsecondary institutions must 
also meet accrediting agency standards. However, program standards for postsecondary trade 
and industrial programs can vary amongst the different programs if they exist at all. Program 
standards can help trade and industrial programs by providing a framework for program design, 
development, and assessment. Training programs that meet agreed-upon standards, because of 
evaluation processes that involve industry, could validate programs that are of high-quality, and 
which develop skilled workers that meet the needs of employers. As a result, this study was 
designed to identify standards for designing and assessing postsecondary trade and industrial 
programs. Once established, institutions can use them to develop and assess their programs and 
thus improve the delivery of trade and industrial education, thereby improving the process of 




 Isology, or the science of standards, is a phrase originally coined by the Center for Global 
Standards Analysis (Center for Global Standard Analysis [CGSA], 2008). A standard is an 
established reference, and the process of creating standards primarily requires practical skills 
(CGSA, 2008). As stated by Arthur (1988), the utilization of standards increases compatibility, 
interchangeability, interoperation, and usability. The effects of standards are wide ranging and 
include expanded communications, increased quality, decreased costs, increased trade, increased 
uniformity, new markets, information dispersion, market control, and regulation. This study 
places the utmost importance on quality and uniformity. 
 Standardization may occur by accident, assumption, convention, committee, or sanction 
(Hayek, 1973). Because practical skills are constantly changing, the standardization process is 
ongoing and is therefore evolutionary (CGSA, 2008). The process also generally necessitates that 
each participant in the standardization process must find their own perspective represented 
before they can agree to a new standard (Krechmer, 2006). Once standards have been developed, 
the epistemology behind standards can direct future endeavors toward the nature of such 
knowledge, its possibility, scope, general basis, and justification (Honderich, 1995). While some 
programs, particularly those developed with collaboration from individual industrial partners, 
may desire organizationally specific content, the creation of such standards in trade and 
industrial education programs can lead to more effective and streamlined programs with 
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consistency and compatibility between programs. 
 
Review of Literature 
 
 Background and Significance. The need to have program standards for trade and 
industrial education is not a new idea. Educational programs undergo assessments at various 
levels, using standards to benchmark agreed upon criteria for providing sound education or 
training results. With the passage of the Vocational Education Amendments of 1968, Public Law 
90-576, evaluation became a mandatory part of the states’ responsibility of ensuring positive 
outcomes of secondary and postsecondary occupational education programs (Wentling, 1980). 
The Vocational Education Amendment of 1976 created stronger evaluation guidelines, which 
required vocational education programs to report on the ability of their students to obtain 
employment and measure the quality of their training by employers (McCaslin & Headley, 
1993). 
 Other federal government initiatives have established training standards. The Job Training 
Partnership Act of 1982 required the use of performance measures and standards, such as 
placement and retention in unsubsidized programs, earnings, and reductions in public assistance, 
to determine the effectiveness of an employment and training program. The Carl D. Perkins 
Vocational and Applied Technology Education Act of 1990 reinforced the use of standards as 
school systems revised their evaluation methods. This Act also required states to develop core 
standards and performance measures for secondary and postsecondary vocational programs 
(McCaslin & Headley, 1993).  
 In 1983, the National Automotive Technicians Education Foundation (NATEF) developed 
a set of standards that outlined not only curriculum standards, but program standards as well 
(Lundquist, 2000). These standards defined how secondary and postsecondary automotive 
technology programs meet industry standards (National Automotive Technicians Education 
Foundation, 2012). The NATEF standards are one of the few available for trade and industrial 
programs. They are similar in structure to the 1985 Standards for Technology Education 
Programs (American Industrial Arts Association, 1985). However, those standards were written 
specifically for secondary schools. In 2018, NATEF merged with the Automotive Youth 
Educational Systems (AYES) and became the ASE Education Foundation. The latest standards 
are broken down into three subcategories, all founded on the 1985 standards (ASE, 2018). 
 Recommendations have been made to enhance program standards so they can be more 
widely used by trade and industrial programs. The National Skills Standards Board (NSSB) 
designed a system to develop and implement skill standards for training programs (Willis, 1995). 
However, the standards developed were subject specific. 
 In 1995, the National Center for Research in Vocational Education released a report that 
detailed recommended changes to the Carl D. Perkins Applied Technology and Vocational 
Education Act of 1990. One of the areas of focus in its recommendations was the improvement 
of measures and standards (Stecher et al., 1995). Most of these recommendations focused on 
student outcomes, not program improvement. 
 More studies need to be conducted related to career and technical education with specific 
emphasis on assessment (Lambeth et al., 2009). The National Career and Technical Education 
Research Agenda Model outlines how research should be conducted in the various career and 
technical education areas (Lambeth et al., 2009). However, there is little discussion about 
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specific standards to measure program quality. 
 
 Postsecondary Trade and Industrial Education. According to the Association of 
Career and Technical Education (2021), trade and industrial education is defined as a CTE 
program that “…prepares people for careers in a variety of trades, including carpentry, masonry, 
electrical and construction management, automotive technology, heating, ventilation and air 
conditioning systems, computer-aided drafting and manufacturing, and cosmetology” (para. 2). 
While prominent in the high school environment, postsecondary trade and industrial education 
also plays an integral role in preparation for those wishing to enter a career in a skilled trade, 
particularly adult learners. 
Federal legislation has changed along with postsecondary institutions to provide 
workforce education for the adult learner. Community colleges, proprietary schools, corporate 
schools, and four-year institutions have provided occupationally specific education that is part of 
an education continuum beginning with the secondary level (Bragg, 2001; Kim et al., 2021). The 
differences lie in the mission of each type of school. Historically, four-year institutions offer a 
wide range of subjects for students to choose from, some of which do not provide them with job-
specific skills. Other types of schools generally have career training as a primary goal, as they 
typically provide training for specific industries and communities. However, the perception of 
postsecondary occupational education has often been considered inferior education relative to 
academic or transfer programs (Gauthier, 2020; Kelly & Price, 2009). 
By aligning themselves with industry, postsecondary institutions are better able to 
prepare their students for their role in the workforce. The Bureau of Labor Statistics determined 
that 70 percent of job openings between 2001 and 2010 did not require a four-year degree. As a 
result, postsecondary institutions must identify which student outcomes best prepare them for a 
skilled trade (Soares, 2010).  
Some schools offer trade and industrial education through non-credit courses. 
Community colleges engage in contract training to meet the specific needs of industry and to 
deliver this instruction in a short timeframe (Bryant, 2014). Workforce development programs 
can support industry as well as their related economic sectors. The White House Summit on 
Community Colleges (Biden, 2011) recommended that workforce development programs should 
prepare workers for positions within key economic sectors. 
Many students attend institutions that emphasize career and technical education in hopes 
that their training will lead to a better job and higher wages (Johnson et al., 2019). Often, 
students who enroll in trade programs are considered mid-skilled workers (Kim et al., 2021; 
Torraco, 2008). They primarily receive their training from technical colleges, community 
colleges, proprietary schools, and privately funded job training programs. Students in these 
programs benefit from lab- and work-based learning that can be directly applied to their job. 
Other students enroll in postsecondary school to upgrade their job skills and are not interested in 
achieving a credential (Hirschy et al., 2011). Noncredit occupational training at the 
postsecondary level is an important contributor to nontraditional pathways through higher 
education (Xu & Ran, 2020) 
Innovative postsecondary institutions frequently have strong partnerships with industry, 
government, and education (Brown, 2018). Programs that work in cooperation with these entities 
can develop trade programs that provide competencies for students that can be applied to the 
business community. Community colleges, when providing professional development for 
businesses, can provide credentials that enhance specific occupational training (Schmidtke, 
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2012). Interaction with local employers, along with a curriculum driven by the labor market, 
helps to establish a successful program (Hereford, 2005). The postsecondary institution must 
have an internal understanding of a business culture when engaging in partnerships with business 
and industry (United States Department of Education, 2012). 
 Standards. Standards can be defined as established references (CGSA, 2008; Krechmer, 
2006). A major component of a quality CTE program is its ability to meet accrediting standards 
set by industry and accrediting boards. These standards provide the framework with which the 
technical program will operate. They also guide the program to ensure the outcome is a skilled 
worker in the trade. The Perkins Act of 2006 defines the requirements that a CTE program must 
follow to receive federal funding (Brustein, 2006; Hyslop, 2018). However, there is not a 
commonly accepted definition of standards that were developed by business, state educators, and 
the federal government (Losh, 2000). Additionally, standards in postsecondary CTE focus on 
occupational skill standards to satisfy Perkins’s requirements (Merkley & Johnston, 2007). 
The development of skill standards emerges from both education and industry (Willis, 
1995). In education, competencies are compiled and used to develop curriculum, instructional 
activities, and evaluation criteria (Aragon et al., 2004). Industry approaches skill standards 
differently. Many industries driven skill standards are based on the issuance of a skill-based 
credential (Aragon et al. 2004). Often, industry representatives want a clearer understanding of 
what the standards, certification, and training represent because “they fear that national skill 
standards mean government intervention in their business and industry” (Anderson & Kosarek, 
1997, p. 22). The 2004 National Assessment of Vocational Education (NAVE) found that 
employers collaborated with postsecondary institutions to develop curriculum for their local 
needs rather than follow national standards (Silverberg et al., 2004). 
 Assessment Methods. While standards describe the knowledge, skills, and behaviors 
critical to an occupational area, assessments determine the level at which those standards are 
achieved. Assessments can be conducted on a national scale, at the program level, on a specific 
aspect of a program, or on student achievement. Assessment of CTE can be classified into two 
themes: assessment of learning and performance and assessment of the education process and 
design (Beltram, 2011; Brown, 1997). Identifying what to assess is critical to determine the 
overall outcome of the training program. 
Assessment by industry is one method a trade and industrial program can utilize to 
determine if it is meeting the defined standards. Surveying local employers can reveal both the 
strengths and weaknesses of the program. A school’s business partners can be brought in to 
evaluate the program based on industry’s needs and goals (Aragon et al., 2004; Zinser, 2003). 
When the workplace becomes the curriculum (as in work-based learning), the relationship of 
assessment will shift from education to employers (Abeysekera, 2006). This may be a desired 
outcome if the program includes processes and knowledge based in the workplace. 
 Workforce development programs may have varying program outcomes for secondary 
and sub-baccalaureate postsecondary training. Mullin (2012) stated that the assessment model for 
workforce development training has metrics that can be applied to the evaluation of educational 
programs. The metrics are earnings, placement, licensure, industry certification, and debt 
measures.  
Assessment of a community college program that offers a certificate in a specific area has 
traditionally been conducted by collecting data on the number of students who receive the 
certificate. However, many students in the community college often leave college without the 
certificate once they have achieved the job skills they desire and obtain better employment 
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(Lohman & Dingerson, 2005). Lohman and Dingerson (2005) recommended an alternative 
method to assess these programs by the number of students that have met their personal training 
goal. Several states (e.g., Indiana, Oklahoma, Kentucky, Wisconsin) have recognized this 
challenge and passed legislation to improve postsecondary attendance and completion (Hirschy 
et al., 2011). 
 An emerging trend that ensures a program meets current standards is to align it with the 
desired workplace outcomes by performing a needs assessment of local businesses (Aragon et 
al., 2004; Rojewski, 2002). Another method to align a program to workplace outcomes is 
through occupational certificates, which may include board and licensing exams (Baird et al., 
2020). However, assessment of the program may be more difficult if they do not have an external 
accreditation requirement (Torraco, 2008). Program advisory committees may be yet another 
source of program assessment. Through a program review, members can evaluate a program’s 
curriculum, assess graduate quality, and make recommendations for future course offerings that 
will directly impact the program’s ability to align with industry standards (Kerka, 2002). 
 State agencies and individual schools and school districts often engage in forms of 
program assessment. For example, the Peoria Unified School District worked with over 130 
stakeholders, including teachers and members of local businesses, to develop an assessment 
system for their secondary CTE programs (Beltram, 2011). Some schools have adopted the 
Postsecondary Education Research Center’s (PERC) evaluation tool to determine the 
effectiveness of their dual enrollment transition programs. This evaluation tool has ten areas of 
assessment which include program planning, staffing, administration, student planning, student 
activities, employment, self-determination, interagency collaboration, monitoring, and evaluation 
(Grigal et al., 2012). The St. Louis County Special School District developed Program Status 
Indicators to assess their CTE programs. The five assessment factors they used were placement, 
enrollment, advisory committees, certification, and occupational outlook (Gaal & Trafton, 2009).  
 Postsecondary institutions align with various regional accrediting agencies. One agency, 
the Council on Occupational Education (COE), provides accreditation for various types of 
postsecondary schools to include military and government training programs. The COE awards 
accreditation to institutions that offer CTE programs as well as programmatic accreditation and 
is recognized by the U.S. Department of Education (Council on Occupational Education, 2012). 
They assess programs for accreditation based on five main factors that include admissions and 
student services, programs, instruction, program outcomes, and distance education. 
 Identifying High Quality Training Programs. Once a training program has met defined 
standards through the assessment process, it can be declared a quality program. At this point, the 
level that the program exceeded standards would help to define them as high quality or 
exemplary. The literature varies greatly on how to recognize exemplary programs, but all are 
benchmarked by meeting defined standards.  
 In 2001, the National Research Center for Career and Technical Education identified 
critical factors for classifying an exemplary secondary program: industry credentialing, use of 
data for program improvement, integration of academic and technical skills, and partnerships 
with business and industry (National Dissemination Center for Career and Technical Education, 
2001). The No Child Left Behind Act of 2001 defined a high-quality program as a program that 
can improve a learning outcome, utilize objective data, develop measurable goals and objectives, 
and implement scientifically based activities that meet identified needs. 
The National Research Center for Career and Technical Education followed this 
discussion with the release of a rubric for identifying exemplary secondary level CTE programs 
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in 2002 (National Dissemination Center for Career and Technical Education, 2002). This rubric 
consisted of four main criteria that included program goals, program content, standards, and 
partnerships/reform. Each criterion contained sub-sections that were to be scored on a four-point 
scale where one indicated a struggling program and four indicated an exemplary program 
(National Dissemination Center for Career and Technical Education, 2002). This system 
generated quantitative data regarding the success of a program. 
 Three business awards, Malcolm Baldrige National Quality Award, the Deming 
Application Prize, and International Organization for Standardization (ISO) 9000 Registration, 
can be used as a blueprint to assess quality vocational education programs (Brown, 1997). The 
Baldrige Award focuses on customer satisfaction and retention, the Deming Prize rewards 
businesses who apply quality control methods based on statistical data, and the ISO 9000 
Registration recognizes companies that meet the ISO’s quality standards (Izadi et al., 1996). The 
requirements and framework for these awards can be found in educational recognition awards 
throughout the country.  
 
Purpose of the Study 
The purpose of this study was to develop standards that can be used for establishing 
exceptional postsecondary trade and industrial education program. The research objectives that 
were developed to guide this study were: 
RO1: Develop a set of program standards to be used to establish high-quality 
postsecondary trade and industrial education programs. 
RO2: Develop descriptors that can be used to assess achievement of high-quality 




 Research Design. The research method selected for this study was the Delphi technique, 
which employed a four round sequence to determine the standards that can be used to develop a 
high-quality postsecondary trade and industrial education program. The Delphi technique 
provided a system and method of data collection using a panel of experts within this field 
(Powell, 2003). The Delphi technique consists of a series of surveys where the panelists receive 
feedback based on the previous rounds to allow them to reevaluate their responses. This method 
provides a controlled interaction between the researcher and the participants and avoids the 
disadvantages of a round table discussion (Parente & Anderson-Parente, 2011). Using a survey 
method, panelists were asked to identify standards, including their descriptions, for establishing 
high-quality trade and industrial education programs in the first round. The second round 
provided the panelists the opportunity to add any standards they felt were missing from the 
Round 1 list. The panel was asked to rate the importance of the standards in two subsequent 
rounds to determine consensus. 
 The Delphi technique can obtain opinions and consensus from a diverse group of expert 
participants (Stitt-Ghodes & Crews, 2004). According to Williams and Webb (1994), “When 
consensus is achieved, it can be argued that there is evidence of concurrent validity, in that the 
experts themselves have both identified and agreed upon the requisite skills” (p. 182). While 
reliability is more difficult to verify using the Delphi method, when proper procedural guidelines 
have been followed, the scientific community readily accepts this method as a reliable and valid 
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technique (Landeta, 2005). The results from the panelists helped to form a consensus on 
standards that were used for designing and assessing high-quality postsecondary trade and 
industrial education programs. 
 Delphi Panel. The criteria for the selection of panelists were that prospective participants 
were postsecondary administrators/directors responsible for trade and industrial programs at their 
postsecondary institutions. Using a variety of resources, including professional organizations and 
Web searches, the researchers compiled a list of postsecondary trade and industrial 
administrators from institutions with multiple trade and industrial programs, ensuring that all 
eight areas of trade and industrial education were represented. Selected administrators were 
invited to participate. The administrators who were invited and responded were from programs 
located throughout the United States. The researcher assembled a purposive sample, resulting in 
a panel of 16 participants, two for each trade and industrial education area, to ensure a 
homogenous group with enough respondents.  
To ensure that the responses from each participant were not influenced by other experts, 
the names of the panelists were not revealed to the others who volunteered for this study. The 
panelist information that was collected included the trade and industrial programs they are 
responsible for and the number of years in their position. To ensure consistent interactions with 
the panelists, the lead researcher was the only person contacting the participants during the study.  
 
 Procedures and Data Analysis. Before the start of Round 1, a pilot study with four 
administrators within the researcher’s home state was undertaken to determine if the initial 
survey sufficiently yielded the desired responses before it was provided to the panelists. The 
pilot study participants completed the survey and provided feedback regarding the quality and 
relevancy of the instrument. The administrators completed the survey and were satisfied with the 
quality of the survey and questions. As a result, no additional changes were made to the survey 
instrument. Only four administrators were invited to participate, as the pool of administrators 
that met the criteria was limited.  
Once the pilot study was completed, the prospective Delphi panelists received a letter 
asking for their willingness to participate in the study. The panelists who agreed to participate 
were contacted via e-mail and provided with the purpose and timeline for the study. In Round 1 
the panelists received an overview that explained the purpose of the study and the directions on 
how to proceed with the survey. This correspondence provided a definition for standard, as well 
as a definition of a description of a standard, to assist panelists when making their decisions on 
the survey. The panelists were asked to complete an anonymous online survey that asked the 
panelists for two things. First, they were asked to identify which of the eight trade and industrial 
areas they represented. Multiple selections were permitted. Second, they were asked to list two 
standards, along with the descriptions, that they felt helped to define a high-quality 
postsecondary trade and industrial program. 
A review board of three individual college administrators not associated with the study 
was sent an invitation to assist the researchers in categorizing the responses. These review board 
members had experience with program standards but did not work for the researchers. The 
review board analyzed the results from the first round of the survey and categorized the 
responses by standard similarities. The review board also determined common descriptions for 
each standard. They returned the reviewed standards and descriptions to the researchers in 
preparation for Round 2. The researcher then refined the standards and descriptions to ensure 
similarities in structure and voice. The result was a list of 26 standards, which were reduced to 
8
Journal of Research in Technical Careers
https://digitalscholarship.unlv.edu/jrtc/vol5/iss2/1
Journal of Research in Technical Careers 




six standards after the categorization by the review board.  
In Round 2 the panelists were e-mailed instructions along with the list of edited standards 
and descriptions generated from Round 1. The panelists were asked to identify additional 
standards that they felt may have been missing from the Round 1 listings. The researchers edited 
the new standards and descriptions by applying the same methods used in Round 1. 
Round 3 was designed to initiate the process of drawing consensus on the standards. The 
panelists were e-mailed the compiled list of standards generated in Round 2 and were asked to 
rate the standards using a 5-point Likert scale, with 5 being strongly agree and 1 being strongly 
disagree. The panelists e-mailed the completed surveys back to the lead researcher. 
Using measures of central tendencies, the ratings from all the surveys were compiled and 
analyzed. The scores were sorted to determine the mean, median, standard deviation, and 
interquartile range (IQR). The IQR was used to determine the strength of consensus among the 
panelists for each standard. An IQR less than or equal to 2.0 and a mean score greater than 3.50 
would indicate agreement among the panelists for the standard and it would be retained. The 
researcher chose these thresholds as they have been supported by other studies (Kosloski & Ritz, 
2016; Roberts, 2013). These studies had similar measures and scales relative to this research 
study. 
Round 4 was designed to further the process of drawing consensus on the standards 
identified by the panelists. The researcher e-mailed the panelists the list of standards generated 
through the previous round, excluding any standards that were eliminated. The panelists were 
also given the group mean, median, IQR, and standard deviation of the standards, along with 
their individual rating scores. With this knowledge, they were then asked to review and re-rate 
the standards and e-mail their results back to the researcher. 
Round 4 results included calculations for the mean, median, standard deviation, IQR, and 
coefficient of variation (CV). A mean score greater than 3.50 and an IQR less than or equal to 2.0 
would indicate consensus. CV was used to determine the strength of the consensus. A CV less 
than or equal 0.50 would indicate a strong degree of consensus among the panelists (English & 
Kernan, 1976). The data collected in this round would then be used to report the findings of the 
panelists regarding the research objectives. If the standard had a mean score less than 3.51, an 
IQR greater than 2.0, or a CV higher than 0.50, it did not meet group consensus and was 





 Round 1. The criteria for the panelists included postsecondary administrators responsible 
for trade and industrial education programs at their institutions. Using a variety of resources 
including Web searches and professional organization membership rosters, a list was compiled 
of community colleges across the United States that had multiple trade and industrial education 
programs. Then the administrative directors of these programs were also identified. Invitations 
were sent out to 76 potential panelists, and a total of 16 administrators agreed to participate. The 
panelists were confirmed and the trade and industrial program areas they were responsible for 
were recorded with two panelists representing each Career Cluster including (a) Architecture and 
Construction, (b) Arts, Audio/Visual Technology, and Communications, (c) Government and 
Public Administration, (d) Human Services, (e) Information Technology, (f) Law, Public Safety, 
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Correction, and Security, (g) Manufacturing, and (h) Transportation, Distribution, and Logistics 
(Association of Career and Technical Education, 2021, para. 4).  
 In Round 1, 13 out of 16 (81%) surveys that were distributed were completed and 
returned by the requested date. One panelist representing the transportation cluster failed to 
submit a response to Round 1. Two panelists, one representing architecture and one representing 
manufacturing, submitted incomplete surveys. These surveys contained the specific demographic 
information but did not include any standards or descriptions. After requests for completion of 
the survey failed, these three panelists were withdrawn from the study leaving 13 panelists. 
The first section of the Round 1 survey revealed that many of the panelists were 
responsible for multiple trade and industrial clusters. Results of the areas represented can be seen 




Panel Member Area of Responsibility by Subject Area 
Subject Area # Of Responses 
 




Arts, A/V Technology, & Communications 6 
Government & Public Administration 2 
Human Services 5 
Information Technology 5 
Law, Public Safety, Correction, & Security 5 
Manufacturing 7 
Transportation, Distribution, & Logistics 10 
Note: Participants were permitted to select more than one subject area for which they administered. 
 
The second section of the Round 1 survey asked the panelists to provide two standards 
and their related descriptions that can be used to design and assess a high-quality postsecondary 
trade and industrial education program. The 13 panelists submitted a total of 26 standards and 
descriptions that can be seen in Appendix A. Results from Round 1 were then provided to the 
review board, and responses were reviewed and categorized by similarities. This reduced the 




Number of Years as an Administrator of Postsecondary Trade and Industrial Programs 










21 or more 2 
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The review board also developed common descriptions for each standard. The review 
board indicated there were several standards that had similar themes, such as curriculum, faculty 
qualifications, and meeting industry standards. Appendix B shows the compiled list that was 
returned to the researchers in preparation for Round 2.  
 Round 2. In Round 2, each panelist was asked to review the categorized list of six 
standards from the review board and was asked to provide additional standards that they felt may 
have been missed in Round 1. An e-mail was sent to the 13 panelists along with directions. All 
13 panelists responded to this round (100%). Six panelists validated the categorized list as it was 
presented to them. Seven panelists provided additional standards and descriptions. With this 
input, a revised list consisting of 17 standards and descriptions was compiled in preparation for 
Round 3. The researchers edited the standards and descriptions using the same method used 
earlier by the review board. Appendix C shows the updated list of standards and descriptions. 
 Round 3. Round 3 was designed to initiate the process of gaining consensus from the 
panelists regarding the standards and their related descriptions. Panelists were sent e-mails along 
with a copy of the revised list of standards. They were asked to rate their level of agreement on 
how each standard can be used to design and assess a high-quality postsecondary trade and 
industrial education program using a five-point Likert scale. The replies were then translated to a 
numeric value (strongly agree = 5 points, agree = 4 points, uncertain = 3 points, disagree = 2 
points,  
strongly disagree = 1 point). Descriptive statistics were used to determine the level of agreement 
amongst the panelists regarding each standard. The mean score represented the average of the 
level of agreement, and the median described the central numeric value of the responses. The 
standard deviation represented the dispersion of the responses. A lower standard deviation would 
indicate a greater consensus amongst the panelists. The interquartile range was used to determine 
the strength of the consensus among the panelists. All 13 panelists (100%) provided feedback on 
the survey for each standard. Results can be found in Table 3.  
Table 3 
 
Round 3 Summary of Standards 
Item Standards n M Mdn SD IQR 
       
1 Academic Integration 13 4.38 5.00 0.87 1.00 
2 Advisory Committee 13 4.69 5.00 0.48 1.00 
3 Curriculum 13 4.00 4.00 1.08 1.00 
4 Employer Feedback 13 4.69 5.00 0.48 1.00 
5 Faculty Qualifications 13 4.23 4.00 0.83 1.00 
6 Meaningful Employment 13 4.38 5.00 0.96 1.00 
7 Placement Rates 13 3.77 4.00 1.09 2.00 
8 Program Design 13 4.54 5.00 0.88 1.00 
9 Program Review 13 4.38 4.00 0.65 1.00 
10 Safety 13 4.92 5.00 0.28 0.00 
11 Soft Skills 13 4.85 5.00 0.38 0.00 
12 Student Achievement of Industry Credentials 13 4.69 5.00 0.48 1.00 
13 Student Advancement 3 3.46 4.00 0.88 1.00 
       
14 Student Assessment 13 4.69 5.00 0.48 1.00 
15 Student Remediation 13 4.31 4.00 0.63 1.00 
16 Student Retention 13 4.23 4.00 0.44 0.00 
17 Tools and Equipment 13 4.69 5.00 0.48 1.00 
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 Round 4. To begin Round 4, panelists were sent an e-mail with a copy of the list of 
standards developed in Round 2 and rated in Round 3. They were also given the descriptive 
statistics from Round 3 and their own individual responses. Panelists were asked to re-rate their 
level of agreement on how each standard can be used to design and assess a high-quality 
postsecondary trade and industrial education program using the same five-point Likert scale from 
Round 3. All 13 remaining panelists responded to the survey for a 100% response rate. 
As Round 4 was designed to establish consensus amongst the panelists, the coefficient of 
variance (CV) would be calculated for each standard along with the mean, median, standard 
deviation, and interquartile range. A CV less than or equal to 0.50 and an IQR less than or equal 
to 2.0 would indicate consensus has been reached among the panelists. As with prior rounds, a 
mean score of 3.50 would need to be maintained to indicate consensus. The results of Round 4 
can be found in Appendix D. 
Each of the 17 standards that had subsisted through the first three rounds was analyzed. 
Standards were examined to determine if they had achieved a Round 4 mean (M) greater than 
3.50, a median (Mdn) greater than or equal to 4.00, a standard deviation (SD) less than 1.00, an 
interquartile range (IQR) less than or equal to 2.0, and a coefficient of variance (CV) less than 
0.50. Each of the remaining standards met these minimum criteria, resulting in a consensus by 




Round 4 Summary of Standards 

















2 Advisory Committee 13 4.85 5.00 0.38 0.00 0.08 
3 Curriculum 13 4.15 4.00 0.80 1.00 0.19 
4 Employer Feedback 13 4.69 5.00 0.48 1.00 0.10 
5 Faculty Qualifications 13 4.38 4.00 0.51 1.00 0.12 
6 Meaningful Employment 13 4.46 5.00 0.66 1.00 0.15 
7 Placement Rates 13 3.92 4.00 0.95 2.00 0.24 
8 Program Design 13 4.77 5.00 0.44 0.00 0.09 
9 Program Review 13 4.38 4.00 0.65 1.00 0.15 
10 Safety 13 4.92 5.00 0.28 0.00 0.06 
11 Soft Skills 13 4.92 5.00 0.28 0.00 0.06 
12 Student Achievement of Industry 
Credentials 
13 4.54 5.00 0.66 1.00 0.15 
13 Student Advancement 13 3.62 4.00 0.77 1.00 0.21 
14 Student Assessment 13 4.77 5.00 0.44 0.00 0.09 
15 Student Remediation 13 4.23 4.00 0.60 1.00 0.14 
16 Student Retention 13 4.23 4.00 0.44 0.00 0.10 
17 Tools and Equipment 13 4.77 5.00 0.44 0.00 0.09 
 
 
Each of the 17 subsisting standards was analyzed. Standards were examined to determine 
if they had achieved a Round 4 mean (M) greater than 3.50, a median (Mdn) greater than or equal 
to 4.00, a standard deviation (SD) less than 1.00, an interquartile range (IQR) less than or equal 
to 2.0, and a coefficient of variance (CV) less than 0.50. Each of the 17 standards met these 
minimum criteria, resulting in consensus.  
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Discussion and Conclusion 
 
 The purpose of this study was to develop standards that can be used for establishing 
exceptional postsecondary trade and industrial education programs. These standards could then 
be used to design, develop, and assess trade and industrial education programs. Postsecondary 
institutions can develop the high-quality training programs that meet these standards to produce 
better skilled workers needed by employers.  
There are limitations to this study. First, the panelists were administrators of 
postsecondary trade and industrial programs. The perceptions of business and industry 
representatives, faculty, and students were not directly included. Second, while trade and 
industrial subject areas can vary greatly, it presupposes that a common set of standards can be 
developed that are applicable to each of the trade and industrial subject areas. 
The panelists identified resulting standards, four of which could appropriately be 
categorized under the topics of advisory committee, curriculum, faculty qualifications, and tools 
and equipment. The same four standards are used by the National Automotive Technicians 
Education Foundation (NATEF, 2012) to accredit secondary and postsecondary automotive 
technology programs. Once the occupationally specific standards have been stripped away from 
the American Council for Construction Education’s (ACCE, 2011) non-degree recognition 
program standards, what remains is also consistent with the results of this study. This is also 
consistent with Mullin (2012), who stated that the assessment model for workforce development 
training has metrics that can be applied to the evaluation of educational programs. Finally, the 
standards developed align well with the National Research Center for Career and Technical 
Education’s (National Dissemination Center for Career and Technical Education, 2001) critical 
factors for identifying exemplary CTE programs. 
The standards needed to have descriptions to explain the function of the standard so that 
the assessment process could be properly followed. Therefore, RO2 was to develop descriptors 
that can be used to assess achievement of high-quality postsecondary trade and industrial 
education programs. The panelists developed the descriptions and came to a consensus regarding 
all 17 standards, as shown in Appendix D. Once again, all eight trade and industrial Career 
Cluster areas had representation on the panel. Because these 13 panelists were able to come to 
consensus on these standards and descriptors, this indicates that the results from the study can be 
applied to any or all postsecondary trade and industrial programs. Had each panelist’s 
perspectives not been represented in the standards, then consensus could not have been achieved 
(Krechmer, 2006). 
The descriptions from this study can also be found in notable literature related to trade 
and industrial education. The Carl D. Perkins Act of 2006 set performance indicators for 
postsecondary schools that align with the findings in this study. The descriptions for program 
design, student achievement of industry credentials, and student advancement align with the 
Perkins Act (Brustein, 2006). Some of the descriptions in the study mirror Prosser’s sixteen 
theories of vocational education. The descriptions for faculty qualifications, meaningful 
employment, program design, and tools and equipment align with Prosser’s theories (Gordon, 
2014). As businesses need more skilled workers, the demand for trade and industrial education 
programs will increase. Research studies such as this one can help outline the structure and 
assessment methods for high-quality programs that meet industry needs.  
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 Some postsecondary trade and industrial programs struggle to produce qualified workers 
for their related industry. The existing programs deliver the curriculum, but do not meet the 
needs of their local businesses. For postsecondary administrators responsible for trade and 
industrial programs, this study can provide the framework they can use to assess their existing 
programs. Using the standards and descriptions developed by the panelists, the postsecondary 
institution can assess their current programs. School administrators can provide an annual report 
that describes the success of a program based on the standards. If the program is currently not 
meeting the standard, the administration, along with the faculty and local businesses, can address 
the issues and make improvements based on the descriptions attached to the standard. Once the 
changes have been implemented, the administrator, faculty, businesses, and students can provide 
input through a review process that utilizes the descriptions of the specific standards to ensure 
the program is of high quality. 
A program advisory committee can conduct an independent assessment of the program 
using the standards. The assessment by local businesses can be used to inform the program 
administrator of the strengths and weakness of the program. This may provide an opportunity to 
make recommendations that can lead to a high-quality postsecondary trade and industrial 
education program. 
 Postsecondary institutions are sometimes challenged with meeting industry needs that 
they are not currently serving. For the administrator who must oversee the development of a new 
program to meet these needs, the results of this study can provide a framework that they can 
use to develop the program. The new program structure can be created using the standards, with 
the related program requirements (faculty, equipment, curriculum, etc.) developed using the 
descriptions provided. Once the program has been launched and given time to develop, the 
descriptions can be used to assess the program’s effectiveness in the same way an existing 
program would be assessed. 
 While these standards can be applied to any program, an administrator must be mindful 
of existing program accreditation standards that may exist within the specific trade. The findings 
from this study are not intended to be a replacement for existing standards, but rather must work 
in harmony with them. There is no anticipation that these standards will conflict with existing 
credentialing or industry standards, as the panelists assuredly took this into consideration while 
developing this framework. However, it is quite possible that any program utilizing these 
standards may add occupationally specific criteria to them. 
Finally, additional studies should be carried out to implement such standards into trade 
and industrial programs. While the standards generated from this study are consistent with many 
other national and international standards, as noted above, implementation of such standards will 
allow early adopters to include instructor feedback. Such feedback may be valuable in helping to 
address content specific issues based on everyone’s content area of expertise. 




The researchers identified a group of current postsecondary trade and industrial 
administrators. They were invited to be expert panelists as part of a Delphi study to develop a set 
of standards that can be used in postsecondary institutions as a framework for a high-quality 
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trade and industrial education program. Round 1 of the Delphi study allowed participants to 
openly identify two standards for trade and industrial education. Three additional rounds shaped 
the evolution of the original standards, adding items to the list, removing some, and editing 
others. The result was a set of 17 standards that may be used as a framework for determining a 
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Round 1 Standards and Descriptions 
Standard Description 
 
85% of students enrolled in workforce 
programs will be retained from the first 




Of any starting cohort of students in any workforce program at least 85% will 
successfully transition from first term to second term. 
 
Advisory committee is made up of industry 
reps from labor and management 
To ensure that programs are relevant to today's economy, at least 50% of the 
committee needs to be from management (w/ hiring/firing capacity within their 
firms) and chaired by a management rep. 
  
Connection with industry norms Where applicable, course content should replicate and/or satisfy industry 
recognized credentials or oversight groups. 
 
Contextualized learning Student learning is conducted in an environment like the "real world" experience 
the student will enter upon completion of the program. 
 
Curriculum and instructional planning The program is properly designed to prepare students for entry into the 
occupation or trade. 
 
Curriculum relevance The program's curriculum should be based on task analysis of actual 
professionals working in that job. 
 
Demonstrate knowledge of content areas 
and familiarity with state Department of 
Education pre-kindergarten standards 
 
Implies the program uses the current state standards to build a program and assess 
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Demonstrate knowledge of theories of 
human growth, development, and learning 
related to children, from birth to age eight. 
 
The theory informs the curriculum and is woven throughout courses so that 
students provide the appropriate activities etc. for the children in the childcare 
centers. 
 
Demonstrated learning outcomes Each course will provide an environment for the student to demonstrate the 
theory of the applicable subject matter. 
 




A method of teaching that incorporates recent research findings and “best 
practices” into the course of study 
 
Upon completion of the program, at least 90% of the students find gainful 
employment in an occupation directly related to the program in which they were 
enrolled. 
 
Independent problem solving Ability to come up with problem formulation, test problems, and test for 
solutions. 
 
Industry credentials The program content is consistent with industry credential requirements. 
 
Industry recognized curriculum What industry wants. 
 
Instructional faculty/staff The instructional faculty/staff can proficiently and competently provide students 
with quality instruction for entry into the occupation or trade. 
 
Instructors must have balanced technical 
and academic backgrounds 
 
To ensure that teachers act as professionals, the system must require a balance of 
the following factors: no less than 9 years of certified field experience, no less 
than a bachelor’s degree from an accredited institution and obtain the applicable 
state teacher's (lifetime/permanent) license. 
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Laboratory instruction Laboratories should be equipped with the most current industry equipment and 
tools to facilitate learning. The required equipment and tools should be identified 
with the support of industry. 
 
Promote teaching and learning excellence 
through the preparation and certification of 
educators. 
Address the quality of professional and technical skills for Career & Technical 
Education (CTE) teachers by establishing high quality standards for preparing 
teachers and requiring that teachers attain appropriate industry standards 
certification. 
 
Qualified instructors Instructors should have (as a minimum) an AAS in the field they are teaching and 
a minimum number of years practicing in the industry. 
 
Soft skills In addition to the technical skills related to completing specific tasks on the job, 
the program provides opportunities for students to master soft skills, such as 
punctuality, quality of work, communicating and collaborating with others, etc. 
 
Team collaboration Ability to know when to use a team for problem-solving or implementing 
solutions. 
 
Up to date equipment Equipment used in field, current equipment. 
 
Workforce program advisory committees 
rate the program graduates as "workforce 
ready" 
In a structured survey of a program's advisory committee the aggregate average 
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Categorized List of Standards by Review Board 
Standard Description 
 
Advisory Committee is composed of 
representatives from the community, 
local industry, national sponsors, 
state, and national accrediting bodies 
 
 
To ensure that programs are relevant to the economy, the committee 
needs to be from labor and management. 
Faculty meet professional and 
academic qualifications 
Instructors should have (as a minimum) an AAS in the field they are 
teaching and a minimum number of years practicing in the industry. 
Faculty are recognized professionals in the field, with appropriate 
industry standards certifications, and have expertise including best 
practices in delivering instruction and evaluating training. 
 




Programs are designed around 
industry standards 
 
Programs should be developed and continually validated in collaboration 
with secondary, postsecondary, and industry partners; incorporate 
essential knowledge and skills (e.g., academic skills, communication, 
and problem solving), which students must master regardless of their 
chosen career area. 
 
 




Provide the same rigorous knowledge and skills in English and 
mathematics that employers and colleges expect of high school 
graduates; incorporate industry-recognized technical standards that are 
valued in the workplace; and to the extent practicable, be internationally 
benchmarked so that all students are prepared to succeed in a global 
economy. 
 
Soft skills In addition to the technical skills related to completing specific tasks on 
the job, the program provides opportunities for students to master soft 
skills, such as punctuality, quality of work, communicating and 
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APPENDIX C  





Academic integration should provide the same rigorous knowledge and skills in 
English and mathematics that employers and colleges expect, and to the extent 
practicable, be internationally benchmarked so that all students are prepared to 
succeed in a global economy. 
 
Advisory Committee  
 
To ensure the program is relevant to industry, an advisory committee will make 
key recommendations regarding standards, critical competencies, technical skill 
attainment, assessments, facilities, and equipment. The committee will be 
comprised of applicable representatives from the community, local business and 
industry, national sponsors, and state and national accrediting bodies.  
  
Curriculum The program curriculum is designed to reflect the needs of industry and is 
subject to revision by the program advisory committee. 
 
Employer Feedback The program utilizes feedback from employers regarding the effectiveness of 
the training students receive and uses this feedback for program improvement. 
 
Faculty Qualifications Faculty should have as a minimum an Applied Associate of Science or 
equivalent degree in the field they are teaching and a minimum number of years 
practicing in the industry for which they teach. Faculty are recognized 
professionals in the field with appropriate industry certifications. They have 
expertise in delivering instruction that includes best practices and training 
evaluation. The faculty follow a professional development plan that is designed 




The program content leads to long-term employment at a family sustainable 
wage. 
 
Placement Rates The program monitors the placement rates of their students to an acceptable 




Programs incorporate industry-recognized technical standards into their 
curriculum and training methods that are valued in the workplace and are 
continually validated in collaboration with secondary, postsecondary, and 
industry partners. Programs should be designed with lattices and ladders for 
student advancement opportunities. 
 
Program Review Programs will develop an annual written review process that will be used to 
assess program quality and performance and make recommendations for 
continuous improvement.  
 
Safety Safety is incorporated into all aspects of the program. Facilities and equipment 
will be regularly inspected to maintain compliance with applicable OSHA 
regulations. Instructors will complete OSHA safety training as per their 
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 Soft Skills In addition to the technical skills related to completing specific tasks on the job, 
the program provides opportunities for students to master soft skills, such as 
punctuality, quality of work, and communicating and collaborating with others. 
 
Student Achievement of 
Industry Credential 
The program prepares students to take and pass industry accepted certification 




For those students in a two-year program seeking a four-year degree, a 





Student assessments must determine each student’s technical skill attainment to 
relevant industry standards. Students should also demonstrate mastery of 





Remediation structures are in place for students that are found needing help 
with being successful in the academic or technical courses. 
  
Student Retention Most students that begin a program will complete it. 
  
Tools and Equipment The laboratories are equipped with up-to-date tools and equipment that are 
based upon the recommendation of the advisory committee. The equipment 
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Standards and Descriptions for Postsecondary Trade and Industrial Education Programs 






Academic integration should provide the same rigorous knowledge and skills in English and mathematics 
that employers and colleges expect, and to the extent practicable, be internationally benchmarked so that 
all students are prepared to succeed in a global economy. 
  M Mdn SD IQR CV 
  4.69 5.00 0.48 1.00 0.10 
2 Advisory Committee  
 
To ensure the program is relevant to industry, a committee will make key recommendations regarding 
standards, critical competencies, technical skill attainment, assessments, facilities, and equipment. The 
committee will be comprised of applicable representatives from the community, local business and 
industry, national sponsors, and state and national accrediting bodies. 
  M Mdn SD IQR CV 
  4.85 5.00 0.38 0.00 0.08 
3 Curriculum The program curriculum is designed to reflect the needs of industry and is subject to revision by the 
program advisory committee. 
  M Mdn SD IQR CV 
  4.15 4.00 0.80 1.00 0.19 
4 Employer Feedback The program utilizes feedback from employers regarding the effectiveness of the training students 
receive and uses this feedback for program improvement. 
  M Mdn SD IQR  CV 
  4.69 5.00 0.48 1.00   0.10 
5 Faculty Qualifications Faculty should have as a minimum an Applied Associate of Science or equivalent degree in the field they are 
teaching and a minimum number of years practicing in the industry for which they teach. Faculty are recognized 
professionals in the field with appropriate industry certifications. They have expertise in delivering instruction that 
includes best practices and training evaluation. The faculty follow a professional development plan that is 
designed to improve their effectiveness. 
  M Mdn SD IQR CV 
  4.38 4.00 0.51 1.00 0.12 
6 Meaningful 
Employability 
The program content leads to long-term employment at a family sustainable wage.  
  M Mdn SD IQR CV 
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Appendix D (continued) 
 






The program monitors the placement rates of their students to an acceptable level as determined by the advisory 
committee. 
  M Mdn SD IQR CV 
  3.92 4.00 0.95 2.00 0.24 
8 Program Design Programs incorporate industry-recognized technical standards into their curriculum and training methods that are 
valued in the workplace, and are continually validated in collaboration with secondary, postsecondary, and 
industry partners. Programs should be designed with lattices and ladders for student advancement opportunities. 
  M Mdn SD IQR CV 
  4.77 5.00 0.44 0.00 0.09 
9 Program Review Programs will develop an annual written review process that will be used to assess program quality and 
performance and make recommendations for continuous improvement.  
  M   Mdn SD IQR CV 
  4.38   4.00 0.65 1.00 0.15 
10 Safety Safety is incorporated into all aspects of the program. Facilities and equipment will be regularly inspected to 
maintain compliance with applicable OSHA regulations. Instructors will complete OSHA safety training as per 
their industry. Safety is an integral part of the program curriculum. 
  M Mdn SD IQR CV 
  4.92 5.00 0.28 0.00 0.06 
11  Soft Skills In addition to the technical skills related to completing specific tasks on the job, the program provides 
opportunities for students to master soft skills, such as punctuality, quality of work, and communicating and 
collaborating with others. 
  M Mdn SD IQR CV 
  4.92 5.00 0.28 1.00 0.06 
12 Student Achievement of 
Industry Credentials 
The program prepares students to take and pass industry accepted certification and/or licensure exams. 
  M Mdn SD IQR CV 
  4.54 5.00 0.66 1.00 0.15 
13 Student Advancement For those students in a two-year program seeking a four-year, a determination will be made regarding their 
readiness to transfer to a four-year institution. 
  M Mdn SD IQR CV 
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Appendix D (continued) 
 






Student assessments must determine each student’s technical skill attainment to relevant industry standards. 
Students should also demonstrate mastery of academic skills attainment regardless of their chosen career area.  
  M     Mdn    SD      IQR        CV 
  4.77     5.00    0.44      0.00        0.09 
15 Student Remediation Remediation structures are in place for students that are found needing help with being successful in the academic 
or technical courses. 
  M Mdn SD IQR CV 
  4.23 4.00 0.60 1.00 0.14 
16  Student Retention  Most students that begin a program will complete it. 
  M Mdn SD IQR CV 
  4.23 4.00 0.44 0.00 0.10 
17 Tools and Equipment The laboratories are equipped with up-to-date tools and equipment that are based upon the recommendation of the 
advisory committee. The equipment should be representative of what is utilized in the industry. 
  M Mdn SD IQR CV 
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